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Question 1 3 [20 marks| 


Let f(z,y,z) = xcosy — e*2z’. 


(a) Find the gradient of the function at the point (1,0, 0). [5 marks] 
(b) Find an equation of its level surface passing through (1, 0,0). [5 marks] 
(c) Find an equation of the tangent plane of the level surface at (1, 0,0). [5 marks] 


(d) Find a direction in which the directional derivative takes the maximal value of all 


possible directional directives at (1,0, 0). [5 marks] 


Question 2 [20 marks] 


(a) For the function 


f(a, y) = 27 + Qry + 3y° + 2a + by, 


locate all critical pomts and determine whether a relative maximum or minimum 


occurs at each critical point. [6 marks] 


(b) Find the absolute extrema of the above function in the triangle with vertices (0,0), 


(1,0)210,1); [7 marks] 

(c) Use the method of Lagrange multipliers to find the absolute minimum of f(x,y) = 
2x7 + y? under the constraint condition xy = 1. [7 marks] 
Question 3 |20 marks) 


(a) Find the volume of the solid bounded by the paraboloid z = 27+ y? and z = 4. 
[7 marks] 


(b) Sketch the region of integration and evaluate by interchanging the order of integration 


Lopl, 
| / eY dy dz. 
J0 2 


[6 marks] 
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(c) Let f(z, y,z) = 4xy and R be the cylindrical region 27 +y? < 1,0 < z <1. Evaluate 


[[[ dV. 
R 


[7 marks] 
Question 4 [20 marks| 
(a) Find the curvature at t = 7? of the curve r(t) = ti + sin tj + cos tk. [6 marks] 


(b) Let R be the square with vertices (41,+1) and C' the boundary of R. Evaluate by 


Green’s theorem 
/ cydx — x*dy. 
C 
[7 marks] 
(c) Is the expression 
(a? + xy*)dx + (a*y + y*)dy 
the total differential df of some function f? If yes, find all such functions f. 


[7 marks] 


Question 5 [20 marks| 


(a) State the definition of differentiability of a function f(x,y) at a given point (29, Yo). 
[5 marks] 

(b) Use the definition to show that the function z = x? + xy? is differentiable at (1,1). 
[5 marks] 

(c) State the theorem asserting differentiability of a function at a given point m terms 


of its first-order derivatives. [5 marks] 


(d) Use the total differential to evaluate approximately (1.01)'° - (0.98)*. [5 marks] 


Please remember - This examination question paper MUST BE HANDED IN. 
Failure to do so may result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper 


has been returned. 


